Analysis of tyrosine hydroxylase gene transcription using an intron specific probe.
The nuclear run-on assay is the most commonly used technique to determine transcription rates of specific genes such as tyrosine hydroxylase. Its application to studies in the nervous system is problematic, however, as a result of limitations in sensitivity and the loss of anatomical integrity. We observed that the relative levels of tyrosine hydroxylase intron 2-containing RNA using a ribonuclease protection assay in the adrenal medulla changed in response to pharmacological treatments consistently with changes shown by the nuclear run-on assay. Our results indicate that measures of tyrosine hydroxylase primary transcript levels offer an alternative to the nuclear run-on assay and validate the application of intron-specific in situ hybridization as a means of assessing the relative transcriptional activity of the tyrosine hydroxylase gene. Similar quantitative results were obtained using intron-specific in situ hybridization with oligonucleotide probes specific for rat tyrosine hydroxylase intron 2. Furthermore, we observed that intron-specific in situ hybridization could be used to measure tyrosine hydroxylase transcription rates in the locus coeruleus, providing resolution at the level of single neurons. Thus, measuring the levels of tyrosine hydroxylase intron 2 provides a sensitive measure of tyrosine hydroxylase transcription rate that can be applied to the study of brain catecholaminergic neurons.